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Abstract
The purpose of the study was to investigate the effects
of computer assisted instruction and Logo programming on the
math performance of seventh and eighth grade students with
learning disabilities. The sample included thirty (N=30)
subjects with learning disabilities. The computer programs
used were Deluxe Math Munchers and LOGO for Windows. A three
group pretest-posttest experimental design was used to
determine if a relationship existed between the three
different methods of instruction and achievement, and
whether or not a significant difference existed in
performance based on grade levels.

The 30 subjects were

randomly assigned to one of three groups, two experimental
groups and one control group. The subjects were pre- and
post-tested using the KeyMath revised.

A two-way analysis

of variance and a one-way analysis of variance showed
significant effects on math performance between computer
assisted instruction and traditional math instruction as
well as between Logo programming instruction and traditional
math instruction.

The results showed no significant effects

between math performance based on grade.

Sample size and

length of study were limitations of the study.
Recommendations include future research using subjects
matched on math performance, age, IQ, and the number of
years of learning disabilities services.
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Effects of Computer Assisted Instruction and PCLogo Programs
on Math Performance of Seventh and Eighth Grade Students
with Learning Disabilities
Public schools in the United States have 5.8 million
computers, or approximately one computer for every nine
students (Wurster, 1997).

In 1995, 88 percent of the school

districts had at least some of their computers networked
(Publisher's, 1995).

According to a 1995 survey of software

publishers, 650 new educational programs were introduced to
the market in the year 1995 (Publisher's, 1995).

Main and

Roberts (1990) reported that approximately five times more
computers than television monitors (i.e., a teaching tool,
which has been used for over 50 years) are used in the
public schools. The existence and usage of computers in
America's schools increased tremendously in the last ten
years (Wilson, Majsterek, & Simmons, 1996).

Although the

availability of computers is high in schools in the United
States, they are still not being utilized to their fullest
potential.
Computers are not intelligent, and they are only as
accurate as the person who writes the instructions they
perform.

That person can only program limited responses

based on user input.

Computers do not have the ability to

discern that a user meant to type in "write" when in fact
the user typed in "right".

Because of this, computers

demand a high degree of accuracy from the end user.

Thus,

while students use the computer to learn subjects including
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Math, Science and English literature they are also
sharpening basic skills such as reading, writing, spelling,
grammar, punctuation and basic problem solving (Chisholm,
1987).

Thought patterns such as these can be developed or

enhanced (e.g., "well, if RUN didn't work, I'll try GO", or
"Which one of these menu choices will send my document to
the printer?").

Sharpening these basic skills may lead to

Success leads to stronger self-esteem, which

success.

increases motivation. Increased motivation encourages and
inspires students to continue learning (Larson & Roberts,
1986).
The computer provides a medium, which is dynamic,
challenging, colorful and interesting.

The computer serves

to capture students' attention and eliminate boredom
(Trotter, 1989).

With full attention focused on the

computer students are motivated to continue pushing,
prodding, and exploring (Chiang, Thorpe, & Lubke, 1984).
The computer may serve to release, strengthen, and nurture
students' intellect, not just math, reading or writing
abilities.

The computer clearly is a valuable tool for

learning when used properly.
Computers in Education
Computers are being used in several different ways in
schools.

In some classrooms computers are the subject

matter rather than a tool for teaching or learning (Dolan,
1994).

In other classrooms, teachers use the computer as a

reward for students or as an extracurricular activity such

Effects of CAI

9

as music or art (Dolan, 1994). Some school systems use
computers to tame the administrative tasks of teachers, by
using computers to average scores, keep records, manipulate
test scores and produce lesson plans (Chisholm, 1987).
Computers are also being used in the classroom to teach
writing for students as early as kindergarten or first grade
(Kahn, 1990).

One study conducted among kindergarten to

fourth grade classes, "Microcomputers in Writing
Development", indicated that students who developed writing
skills with the computer as a tool wrote more than students
who had not used the computer for writing (Kahn, 1990).
Recently, Hypermedia has become available in schools
with laser disc capabilities.

With entire libraries of

documents, sounds, video, and graphic images placed on laser
discs students can select and organize information for
projects, papers, or exploration (Trotter, 1989).

Boredom

is rare when a variety of choices are presented to students.
Learning is enhanced through Hypermedia because text,
graphics, and sound reinforce one another (Trotter, 1989).
Computers in Special Education
Technology-based assessment is rapidly growing in the
field of special education.

The term "Technology-based

assessment" refers to "the use of electronic systems and
software to assess and evaluate the progress of individual
children in educational settings" (Greenwood & Rieth, 1994,
p.105).

Several assessment forms have been converted from

fill-in forms to computer generated forms to help curb and
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manage the amount of paper work involved in Special
Education (Greenwood & Rieth, 1994).

In fact, the computer

is currently one of many tools used to create, promote and
deliver individualized instructional plans for special
education students (Chadwick & Watson, 1986).
The use of computers in special education is not
limited, however, to the administrative tasks of the
teachers.

The use of a microcomputer with a speech

synthesizer allows students with disabilities to participate
more effectively in the mainstream classroom (Hannaford,
1990). Students with mild disabilities make use of word
processors to overcome the frustrations of writing.

In a

study on using word processing as an aid to teach writing
skills, first graders were highly motivated to write when
they saw their product on the screen (Vacc, 1987).

Another

study showed that the use of word processors resulted in
students spending more time on task, making more revisions
during the task, and writing longer writing samples (Vacc,
1987).

Special features offered by word processing software

such as spelling and grammar checkers, word cueing and
prediction, and organizational assistance help the student
with learning disabilities overcome the frustrations of
writing (Bahr, 1996).
Larson and Roberts (1986) found that computers served
as a source of empowerment for students with learning
disabilities.
pace.

Computers offer a new and exciting change of

With colorful graphics and animations, computers
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provide focus for students' attention, capture their
interest and hold it for longer periods of time (Larson &
Roberts, 1986).

With the computer capturing and holding

students' attention, students are actively engaged in
meaningful, educational activities (Larson & Roberts, 1986).
Not only is students' time on task increased, but also the
feeling of accomplishment gained by understanding and
completing tasks on this new and exciting tool helps to
boost students' self-esteem (Chisbolm, 1987).

In Larson and

Roberts' (1986) study conducted in California on the effect
of computers and self-esteem, learning disabled students
learned computer skills and then taught those skills to
other students in the school, thereby boosting the
confidence and self-esteem of the students with learning
disabilities.
Instruction
Clearly, computers belong in education as an
information management tool for teachers and administrators
and as an academic subject.

However, the strongest role for

computers in education is instruction of students.

In this

role, the computer can serve as both a teaching tool and a
learning tool for students.
As a teacher's tool, the computer can be used for drill
and practice of concepts presented by the teacher.

Thus,

the teacher has more time to circulate among the students
providing more one-on-one instruction.

When the computer is

used as a teaching tool, the teacher and the computer are in

12
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control of the student's learning.

The computer is an

external stimulus to which the student responds in a passive
manner (Chisbolm, 1987).

The correct problems and answers

have been pre-determined by the computer and/or the teacher
allowing little room for exploration or creativity for the
learner.

The teacher's tool promotes memorization skills

and provides time for practice and mastery, but requires
less analysis on the part of the learner.
As a learner's tool, the computer can provide
opportunities for students to explore concepts the teacher
presents.

According to Chisbolm (1987), when used for

exploration, the computer can stimulate the curiosity of
students, allowing them to invent and make their own
connections with the materials presented in class.

In this

role, the learner engages the computer while learning as
opposed to being driven by the process.

Students are given

the power to explore concepts further and connect them with
previous knowledge.

Students are empowered and encouraged

to continue exploring and probing until new connections are
made.

Because students are involved in making connections,

they can begin to understand what they know and how they
came to know it (Chisbolm, 1987).
Computer Assisted Instruction.

The most common use of

the computer as a teaching tool is Computer Assisted
Instruction (CAI)(Hannaford, Icabone, & Barbus, 1990).

CAI

employs such methods as drill and practice, reinforcement,
and tutoring to facilitate or increase achievement and self-

Effects of CAI
esteem.

13

CAI is based on the assumption that personalized

tutoring, immediate feedback-correctives, and frequent
reinforcement are needed for increasing achievement and
self-concept (Mevarech, 1985).

In this way, computers are

used to supplement traditional classroom instruction by
having the students practice concepts learned on the
computer.

Thus the teacher becomes free to circulate around

the room providing more individualized help to all students
(Mevarech, 1985).

With student/teacher ratios on a yearly

rise, more time for individualized help is an invaluable
benefit to teachers and students.
Studies of the effects of CAI on areas such as
mathematics achievement, vocabulary, cognitive and affective
development, creativity, and self-esteem have been unable to
produce statistically significant results.

However, they

have shown positive effects which warrant further
investigation.

One study conducted in mathematics

classrooms with students who were disadvantaged, found that
"CAI facilitated achievement, reduced external locus of
control, and alleviated mathematics anxiety" (Mevarech,
1985, p. 26).

The positive effects of CAI on mathematics

achievement were replicated in another study conducted with
disadvantaged pupils (Mevarech & Rich, 1985).

Mevarech and

Rich's (1985) study also showed positive gains in student's
affective development.
A study of elementary students with learning
disabilities showed that CAI promoted mastery and enhanced
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the automaticity of multiplication facts (Wilson,
Majesterek, & Simmons, 1996).

Computer assisted instruction

provides teachers with a means of extending limited
instructional resources including time for direct
instruction (Wilson, Majesterek, & Simmons, 1996).
Research on CAI has not been limited to mathematics
instruction.

Horton, Thomas and Givens (1988) conducted two

experiments in which improvements were seen in vocabulary
acquisition after a computer-assisted program was employed.
The results confirmed the value of utilizing computer
assisted instruction for teaching content vocabulary to high
school students whether classified as learning disabled,
remedial or in general education (Horton, Thomas & Givens,
1988).

According to Collins, Carnine, and Gersten (1987),

reasoning skills are also affected by the use of computer
assisted instruction.

A study conducted on elaborated

corrective feedback and the acquisition of reasoning skills
of students with learning disabilities provided additional
support that corrective feedback is useful for complex
cognitive skills (Collins, Carnine, & Gersten, 1987).
Relatively few studies have investigated the
relationship between computers and reading/writing
achievement or science.

In a recent meta-analysis conducted

on 82 studies involving computers in education, a slightly
higher effect was found for mathematics achievement as
compared to reading/language skills; however, this effect
was not statistically significant (Roblyer, 1990).
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Significant improvements were also found in Science;
however, the number of studies was small (Roblyer, 1990).
These studies and others like them provide evidence of
the benefits of using computer-assisted instruction combined
with traditional methods of instruction.

However, with

CAI's drill and practice reinforcement techniques, the
computer is still in control. By simply memorizing and then
repeating learned concepts students are not forced to make
any connections between current knowledge and a new concept.
Making those internal connections between what students
already know and a new concept will result in long-term
learning (Chisholm, 1987).

Using the computer as a learning

tool rather than a teaching tool may result in the students
making those internal connections on their own as they are
forced to communicate with the computer and are placed in
control of their own learning.
PCLogo Programming Language.

The PCLogo programming

language is an exploratory software environment which places
the learner in the driver's seat (Chisholm, 1987).
According to Clements (1986), it is a programming language
which uses turtle geometry to illustrate not only the
elements of programming but also elements of mathematics
such as geometry, basic operations, ratio and proportion,
directions, measurement, graphing and coordinates, decision
making and problem solving.
In PCLogo's exploratory environment students determine
the computer's actions based on a series of commands.

By
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communicating with the computer in the computer's language,
students "drive" the activities.

Students are in control of

their own learning, and thus, PCLogo applications turn the
computer from a teaching tool into a learner's tool (Chiang,
Thorpe & Lubke, 1984).

More importantly, by making the

internal connections on their own in an attempt to make
PCLogo perform in the manner that they determine, the
students are able to transfer the concepts learned in PCLogo
not only to mathematics but also to language activities
(Chisholm, 1987).
Meta-analysis conducted in 1990 on 82 computer studies
also found that using PCLogo applications had a significant
effect on problem solving and general thinking skills
(Roblyer, 1990).

The same study reported that effects

achieved from CAI programs were not different from zero,
indicating that PCLogo does more to enhance cognitive skills
when compared to CAI programs (Roblyer, 1990).

These

results were replicated in another study on the effects of
PCLogo and CAI environments on cognition and creativity.

In

this study the PCLogo group performed significantly better
than the CAI and traditional instruction groups in the area
of problem solving, comprehension monitoring, and creativity
(Clements, 1986).
Chiang, Thorpe, and Lubke(l984) showed that students
with and without learning disabilities made substantial
progress in learning the concepts presented through PCLogo
instruction regardless of IQ differences.

In this same
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study all students, those with learning disabilities as well
as those without, demonstrated a consistent on-task rate of
90% or higher (Chiang, Thorpe, & Lubke, 1984).
Statement of The Purpose
Several studies showed that using computer-assisted
instruction combined with traditional math instruction and
that using the PCLogo programming language combined with
traditional math instruction both produce positive effects
on math performance of students with learning disabilities.
However, further research is needed to determine which
method of instruction produces higher performance when
combined with traditional math instruction. Thus the purpose
of this study is to investigate the effect of the PCLogo
program and CAI programs combined with a traditional
teaching environment in math instruction to determine the
effects of each on math performance of seventh and eighth
grade students with learning disabilities.
More specifically the study will investigate the
following questions:
1.

Is the math performance of seventh and eighth
grade students with learning disabilities using
the Computer-assisted instruction combined with
traditional math instruction different from those
using only traditional math instruction?

2.

Is the math performance of seventh and eighth
grade students with learning disabilities using
the PCLogo programming language combined with
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traditional math instruction different from those
using only traditional math instruction?
3.

Is the math performance of seventh and eighth
grade students with learning disabilities using
the PCLogo programming language combined with
traditional math instruction different from those
using computer-assisted instruction combined with
traditional math instruction?

4.

Is the math performance of seventh grade students
with learning disabilities different from the math
performance of eighth grade students with learning
disabilities?

Effects of CAI
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Method
Design and Subjects
A three group pretest-posttest experimental design
was used to determine if a relationship existed between
the three different methods of instruction and
achievement, and whether or not a significant
difference in performance existed based on different
grade levels.

A convenience sampling was used for the

selection of subjects. The subjects were 30 seventh and
eighth grade subjects with learning disabilities
attending a lower middle-class middle school in
Virginia.
According to the student's current schedule, each
student was assigned to one of the six groups (i.e.,
three groups of seventh graders and three groups of
eighth graders). Each grade consisted of two
experimental groups and one control group with a
mixture of males and females in each group.
All subjects in the seventh grade groups attended
84 minutes of math five days a week.

All subjects in

the eighth grade groups attended an average of 63
minutes of math five days a week. These averages were
based on block scheduling averaged over two weeks.
Subjects attended math for 84 minutes one day and 42
minutes of math the next, alternating in this manner
over a two week period.

Subjects attending a resource
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period attended for 84 minutes every other day in
addition to their regularly scheduled math class.

It

was desirable that all groups have the same amount of
math time and work on the computers at the same time of
day. However, in order to avoid disrupting the
subjects' regular schedules, it was necessary to work
within the current schedule and times established by
the school system at the beginning of the school year.
The school chosen was one in which a computer has
been in every LD classroom for the past few years.
subjects have had exposure to the computer.

All

While the

subjects have not been given the KeyMath-R, they are
accustomed to being given both formal and informal
assessments by their special education teachers to
determine successful completion of yearly objectives
and to develop new objectives.

These conditions

controlled for the Novelty and Hawthorne effects.
Instruments
The KeyMath Revised: A Diagnostic Inventory of
Essential Mathematics (KeyMath-R) Forms A and B were
used to measure the level of math performance for each
student.

The KeyMath-R is an individually administered

test, which provides a comprehensive assessment of each
student's understanding and application of mathematics
concepts and skills (Connolly, 1988).
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The KeyMath-R is a standardized instrument.
Reliability of this test was established using
alternate-form reliability, split-half reliability, and
item response theory reliability measures (Salvia &
Ysseldyke, 1995).

Both content and construct validity

have been established (Connolly, 1988).
The KeyMath-R provides two alternate forms which
were concurrently developed and normed.

To control for

threats to internal validity, form A was used as a pre
test and form B was used as a post-test.
The KeyMath-R contains three subtests designed to
measure understanding in the areas of basic concepts,
operations and applications.

The areas of performance

measured include numeration, rational numbers,
geometry, addition, subtraction, multiplication,
division, mental computation, measurement, time and
money, estimation, interpreting data and problem
solving (Connolly, 1988).

The use of such an

instrument with various subtests provided an
opportunity to examine specific areas, which may or may
not be affected by the PCLogo and CAI environments.
Computer Programs
The school selected was equipped with a computer
in each of the LD classrooms.

Each PC was equipped

with a super VGA monitor and Computer Assisted drill
and practice programs. The Computer Assisted drill and
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practice program chosen for this study was the Deluxe
Math Munchers, which focuses on the four basic math
operations as well as factors, multiples, fractions and
geometry. One computer was loaded with the PCLogo for
Windows programming software and the Deluxe Math
Munchers programs.

All computer instruction took place

on this one computer.
The researcher was trained in the Computer
Assisted Instruction software package and in PCLogo
programming language, as well as in instruction of each
package. The researcher was responsible for working
with the math teachers to provide computer assisted
drill and practice exercises which parallel the lessons
of the regular math or resource classes.

The

researcher was also responsible for teaching the
software packages, administering the exercises and
monitoring the work of all computer math/resource
subjects throughout the study.
Procedure
In February, 1997, permission was obtained from
the Superintendent and the Director of Pupil
Services/Research of the school system.

Permission was

obtained from the principal of the middle school.

A

cover letter explaining the purpose and the procedures
of the study was sent home with a consent form to
obtain parental permission.

Both the parents and the
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subjects were informed that participation was
completely voluntary and that anonymity would be
maintained.

They were also assured of full

confidentially.

The subjects were asked to return the

consent form signed voluntarily by both themselves and
their parents.
A letter sent to the math teachers of each of the
subjects explained the study and asked for responses.
The researcher visited each teacher to explain the
study and answer any questions.

Each math teacher was

asked to complete and return a monitor sheet every
Friday during the period of the study which listed the
homework and daily grades as well as the quiz and test
grades received by each subject during that week.

The

math teachers also listed on the monitor sheet the
lessons and activities of the following week.

This was

to enable the researcher to provide computer activities
paralleling the work done in the math classes.
After receiving consent from the parents and the
subjects, the KeyMath Revised Form A was administered
to each subject prior to the introduction of PCLogo and
Computer Assisted Instruction. The researcher, a
licensed special education teacher trained in the
administration of the KeyMath Revised test,
administered the tests.

Effects of CAI
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The subjects in the control

group continued with their regularly scheduled math or
resource curriculum.

The researcher consulted with the

other special education and math teachers to ensure
that the subjects in the control group did not use
either the PCLogo or any math related computer-assisted
software programs during the four-week period of the
study.

A ten-percent attrition occurred in the control

group, as one student moved to another county at the
beginning of the study.
The Computer-Assisted Instruction Group.

For a

period of four weeks, the subjects in the computer
assisted instruction group worked with the Deluxe Math
Munchers program for 20 minutes every other day as part
of their regularly scheduled math or resource classes.
For the first week, the researcher provided five to ten
minutes of direct instruction on the Math Munchers
game.

The subjects then had ten to fifteen minutes of

independent time to work with the program. The subjects
worked in pairs as there was only one computer
available for the study.

After the first week,

subjects were able to come in and get started on the
computer without any teacher direction.
Instruction on the computer-assisted instruction
included how to get into the program and how to
retrieve the exercises which subjects were assigned to
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The researcher was close

by, however, to answer any questions which arose.

Some group activities focused on helping the
subjects understand the movements of the turtle.

The

exercises included the subjects' instructing the

teacher to move to a certain place in the room. The
teacher played the role of the turtle and made
movements exactly as instructed by the subjects.

The

subjects learned that they needed to be very specific
and precise in their instructions.
playing the role of the turtle.

Subjects took turn s

Subjects were able to

transfer the idea of giving very specific instruction
from the teacher 'robot' to the turtle on the compu ter
screen.
During the second week, the subjects received ten
to fifteen minutes of direct instruction before they
were ready to work independently on their activities
and challenges. Instruction during the second week
focused on writing procedures and saving their
workspace.

Again, the subjects had a guide of

activities and challenges to investigate as they worked

on the computer, while the researcher was close by to
answer any questions.

During the third week, the subjects only required
five to ten minutes of direct instruction before they
were ready to work independently on their activities
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and challenges. Instruction focused on making differen
t

designs and using the computer to work arithmetic
problems.

During the fourth week, instruction focused on the
use of multiple turtles and the use of variables. The

subjects were able to write procedures to create
several different size polygons.

They then put th es e

polygons together to form shapes such as a house, a t op

hat and a computer screen.

The subjects learned about

recursion as they made polygons of different sizes and
had the computer repeat the simple designs, making
complex designs.

The teacher instructed the subjects

for five to fifteen minutes each day.

The subjects

then used the remaining time to explore and practice.
sixty percent of the participants in the Logo
group attended all ten days of computer instruction.
Ten percent of the participants in the Logo group
attended only eight days of instruction due to
suspension from school for discipline reasons.

Thirty

percent of the participants in the Logo group attended
nine out of the ten days due to illness and absence
from school.
The KeyMath-R Form B was administered to all
subjects as the post-test, at the end of the four-week
period. The researcher, a certified special education
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teacher trained in the administration of the KeyMath
revised test, administered the tests.
Data Analysis
The data were analyzed using both two-way analysis
of variance and one way analysis of variance.
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Results
The subjects of the study were 30 students with
learning disabilities.

They were divided into three

groups. Two groups received Computer Assisted
Instruction and Logo Programming Instruction in
addition to their regularly scheduled math instruction.
The third group was the control group and thus received
no additional instruction.

All subjects were formally

identified as students with learning disabilities.

All

subjects have received special education services since
elementary school.

These subjects included 20 males

and 10 females.

There were 15 seventh graders and 15

eighth graders.

There was a 3% attrition rate, thus

resulting in 14 seventh graders and 15 eighth graders
at the conclusion of the study.
All subjects were pre-tested before the
intervention began. After four weeks of computer
training they were post-tested. The difference in their
performance scores was tested using inferential
statistics.
Testing the Hypotheses
Several null hypotheses were investigated in this
study:
1.

No difference exists in the math performance of

seventh and eighth grade students with learning
disabilities using the Computer-assisted instruction
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combined with traditional math instruction and students
receiving only traditional math instruction.
2.

No difference exists in the math performance of

seventh and eighth grade students with learning
disabilities using the PCLogo programming language
combined with traditional math instruction and students
receiving only traditional math instruction.
3.

No difference exists in the math performance of

seventh and eighth grade students with learning
disabilities using the PCLogo programming language
combined with traditional math instruction and students
using the Computer-assisted instruction combined with
traditional math instruction.
4.

No difference exists in the math performance of

seventh grade students with learning disabilities and
eighth grade students with learning disabilities.
These hypotheses were tested using a two-way
analysis of variance.

The hypothesis testing the main

effect of method of no difference gave an E calculated
value of (E=l5.00, (2,23) Q < .05). As this E
calculated value exceeded the E critical value (Ecv =
3.42, (2,23)) the hypothesis of no difference was
rejected.

The method produced a significant difference

in the subjects' math performance (see Table 1).
The hypothesis testing the main effect of grade of
no difference gave an E calculated value of (E=.162,
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As this E calculated value did not exceed the

E critical value (Ecv = 4.28, (1,23)) the hypothesis of
no difference was retained.

The grade produced no

significant difference in the subjects' math
performance (see Table 1).
The hypothesis testing the interaction effect of
both method and grade of no difference gave an E
calculated value of (E=.309, (2,23)).

As this E

calculated value did not exceed the E critical value
(Ecv = 3.42, (2,23)) the hypothesis of no difference
was retained.

The combination of method and grade did

not have a significant effect on the subjects math
performance (see Table 1).
A one-way analysis of variance was done to analyze
the effect of method on performance.
a significant difference.

This again showed

The difference found between

the mean scores was further tested by the post hoc
multiple comparison (Scheffe) method to determine which
method produced the difference.
The results from the Scheffe showed that the
difference between the traditional math instruction and
Logo programming combined with traditional instruction
(E=ll.35, (2,26) Q <.05) was significant.

As this E

calculated value exceeded the E critical value (Ecv =
3.37, Q

<

.05) the hypothesis of no difference was

rejected. The difference between Traditional
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Instruction and Computer Assisted Instruction combined
with traditional instruction was (E = 16.07, (2,26)).
This was significant at the level of .05.
The difference between Logo Programming combined
with traditional math instruction and Computer Assisted
Instruction combined with traditional math instruction
was also found to be significant. (E = 3.42, (2,26),

n

The group receiving Computer

<.OS) (see Table 2).

Assisted Instruction combined with traditional
instruction produced the highest results.

The results

of the subjects receiving Logo programming combined
with traditional math instruction, were also
significantly different (see Table 2).
All students were very excited to

Subjects' Reactions.

participate in the study.

The students in the control

group continually stopped by the researcher's room to
check if they needed to do anything.

They were all

very willing and cooperative when participating in the
pre-test assessments.
The students in the computer-assisted instruction
group became very interested in the activities of the
Logo group.

They asked several times if they could

learn the 'turtle'.

Likewise, the students in the Logo

group began to ask if they could work with the Math
Munchers program.

It was explained to the students

that they needed to work on the program they had been
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assigned, but that at the conclusion of the study, they
would be allowed to teach their program to the other
group.
In both groups, the subjects became very
competitive and began to learn from each other.

In the

computer-assisted instruction group, the subjects
competed for the 'high score' and a spot in the 'Hall
of Fame'.

In the Logo group, the subjects concentrated

on who could create the most unusual design.

The

students proudly displayed their designs on the
bulletin board.

In both groups, the subjects had

difficulty giving up their spot at the computer for the
next subject.

The subjects asked immediately upon

entering the classroom who would be first to use the
computer.
During 'free time', students continually asked if
they could work on their projects on the computer.
When told they could only work on the programs during
specified times they began to explore other programs.
They became very interested in Science Sleuths and The
Oregon Trail.

The computer became a precious commodity

and was in use every second of the day, including the
four-minute breaks in between classes.
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Discussion
The results of this study indicated that there was

a significant difference in the math performance of

students with learning disabilities receiving Computer
Assisted instruction combined with traditional math
instruction when compared with those students receiving
only traditional math instruction. The results also
indicated that there was a significant difference in
the math performance of students with learning
disabilities receiving Logo programming instruction
combined with traditional math instruction when
compared with those students receiving only traditional
math instruction.

The study further indicated that

there was a difference in the math performance of
students receiving Computer Assisted instruction
combined with traditional math instruction and those
students receiving Logo programming instruction
combined with traditional math instruction.

This

difference revealed higher results for students
receiving Computer Assisted instruction than those
receiving Logo programming. The study did not show any
significant difference in math performance of seventh
grade students with learning disabilities and of eighth
grade students with learning disabilities.

Thus grade

did not seem to have any significant effect on math
performance.

The interaction of method and grade did
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not show any significant difference in math
performance.
The results of this study are consistent with the
past findings.

Mevarechh and Rich (1985) found in two

separate studies that computer-assisted instruction had
positive gains in student's affective development and
achievement. Roblyer (1990) found that PCLogo
applications had a significant effect on problem·
solving and general thinking skills.

The review of

literature indicated that no previous studies had been
done on the math performance of students with learning
disabilities comparing the two methods of computer
intervention.
Throughout the study the students seemed very
motivated and eager to use the computer.
consistent with the past studies.

This is also

Larson and Roberts

(1986) found that computers empowered and motivated
students with learning disabilities.

Vacc (1987) found

that students spent more time on task, made more
revisions, and wrote for longer periods of time when
allowed to use the computer for writing assignments.
At the conclusion of the study the students began
to explore other computer programs such as Science
Sleuths and Oregon Trail.

The students were eager to

find other programs which they could use on the
computer in all academic subjects, not just
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Students began using their �free' time to

search for and explore new computer programs.
The computer clearly is a valuable tool for
learning.

Further research is needed to find the best

and most productive uses for the computer as an
educational tool.

When used as a learner's tool and

combined with traditional instruction, the computer can
serve to release, strengthen, and nurture students'
intellect in all areas of learning.
Limitations of the Study
The duration of the study, only four weeks, was
short. This researcher believes that gains would have
been even higher over a longer period of instruction,
particularly within the Logo programming group.

In

addition the amount of time that students spent on the
computer was short, 20 minutes every other day.

Most

students found this time to be too short for accurate
investigations.

Because only one computer was

available for the study, students were given
instruction one at a time at different times throughout
the day, which may have affected the results if
students spoke with each other between class sessions.
Finally, the sample size was small which may affect the
generalizability of the results.

The small sample size

also affected the equality of the three groups, which
in turn may have distorted the results.

The results
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were analyzed using a two-way analysis of variance for
independent groups as the SPSS program for repeated
measures was not available, which may have distorted
the results.
Recommendations
A longer period of time, such as a year, should be
allowed for future studies.

This would allow the

students to learn more about the programs and allow
them to explore many more concepts. In addition, the
amount of time spent on the computer each day should be
increased to allow for deeper investigations.

A

larger sample size should be used to ensure
generalizability of the results.

Future studies should

be done using subjects matched on ability and IQ and
the number of years of receiving learning disabilities
services.

Future studies should also be done focusing

on the areas of improvement such as geometry,
operations and applications.

This would indicate if

and when there is a better time or subject in which to
use the computer for enhanced math instruction.
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Dear
I am a graduate student at Longwood College pursuing a
Masters degree in Special Education. My degree requirements
include completing a thesis. I am conducting a study on the
effects of computer-assisted instruction and Logo programs
on math performance.
The subjects chosen include seventh
and eighth grade students with learning disabilities. This
study is primarily concerned with determining which method
of instruction (computer-assisted drill and practice, or
Logo programming) has the greatest effect on math
performance when combined with traditional math instruction.
For a period of four weeks, the subjects in the
experimental groups will be given 20 minutes of instruction
on the computer every other day as part of their regularly
scheduled math or resource class. I will work closely with
the other teachers to provide computer assisted drill and
practice exercises which parallel the lessons of the math or
resource teachers. There will be no interruption to the
students' schedules and/or instruction.
I would appreciate it very much if you would grant me
permission to conduct this study in your county. The
student's participation is completely voluntary and
anonymity will be maintained. The responses will be held in
strictest confidence. Neither the name of the county, nor
the subjects will be revealed. I will follow-up this letter
with a phone call approximately one week after mailing to
ensure the letter was received and to answer any questions
you may have.
Please return the attached permission form
with your response by
I will be more than happy to send you a copy of the
results if you wish. Thank you for your cooperation, and I
will be waiting to hear from you soon.
Sincerely yours,

Katherine R. Sweeny
Graduate Student
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I ____________ grant/ do not grant permission
(circle response) to Katherine Sweeny to conduct research in
school district.

the

Director of Pupil Services/Research

Date

Superintendent

Date

Effects of CAI

Appendix C
Letter to Principal

46

Effects of CAI

47

Dear
I am a graduate student at Longwood College pursuing a
Masters degree in Special Education. My degree requirements
include completing a thesis. I am conducting a study on the
effects of computer-assisted instruction and Logo programs
on math performance. The subjects chosen include seventh
and eighth grade students with learning disabilities. This
study is primarily concerned with determining which method
of instruction (computer-assisted drill and practice, or
Logo programming) has the greatest effect on math
performance when combined with traditional math instruction.
All instruction will take place during the students'
regularly scheduled math or resource classes. There will be
no interruption to the students' schedules and/or
instruction.
I have obtained permission from the Superintendent of
your County. I would appreciate it very much if you would
grant me permission to conduct this study in your school.
The student's participation is completely voluntary and
anonymity will be maintained. The responses will be held in
strictest confidence. The name of the county will not be
revealed. Please return the attached permission form with
your response by
I will be more than happy to send you a copy of the
results if you wish. Thank you for your cooperation, and I
will be waiting to hear from you soon.
Sincerely yours,

Katherine R. Sweeny
Graduate Student
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grant/ do not grant permission

I

(circle response) to Katherine Sweeny to conduct research in
the ____________ middle school.

Signature

Date
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Dear Parents,
I am a graduate student at Longwood College pursuing a
Masters degree in Special Education. My degree requirements
include completing a thesis. I am conducting a study on the
effects of computer-assisted instruction and Logo programs
on math performance.
The subjects chosen include seventh
and eighth grade students with learning disabilities. This
study is primarily concerned with determining which method
of instruction (computer-assisted drill and practice, or
Logo programming) has the greatest effect on math
performance when combined with traditional math instruction.
For a period of four weeks, the subjects in the
experimental groups will be given 20 minutes of instruction
on the computer every other day as part of their regularly
scheduled math or resource class. I will work closely with
the other teachers to provide computer assisted drill and
practice exercises which parallel the lessons of the math or
resource teachers. There will be no interruption to the
students' schedules and/or instruction.
It would be very much appreciated if you could grant
permission for your child to participate in this study.
Your child's participation is completely voluntary and
anonymity will be maintained. The responses will be held in
strictest confidence. Neither the name of the county, nor
the subjects will be revealed.
Please return the attached consent form with your child
If you have any further questions,
by
Thank you for your time
please call me at
and consideration.
Sincerely yours,

Katherine R. Sweeny
Graduate Student
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Longwood College
Consent for Participation in
Social and Behavioral Research
I, ---,--,---c---,--------�' consent to participate (or to
allow my child or legal subject to participate) in the
research project entitled:
Effects of Computer Assisted
Instruction and Logo Programming Language on Math
Performance of Seventh and Eighth Grade Students with
Learning Disabilities.
I acknowledge that the purpose of this study, the
procedures to be followed, and the expected duration of my
participation have been explained to me. Possible benefits
of this project have been described to me, as have
alternative procedures, if such procedures are applicable
and available.
I acknowledge that I have had the opportunity to obtain
additional information regarding this research project, and
that any questions r have raised have been answered to my
full satisfaction. Further, I understand that my (or my
child's or legal subject's) participation in this research
is voluntary, and I am free to withdraw my consent at any
time and to discontinue participation in this project
without prejudice.
r understand that no information will be
presented which will identify me (or my child or legal
subject) as the subject of this study unless I give my
permission in writing.
I understand that if I have concerns or complaints
about my (or my child's or legal subject's) treatment in
this study, I am encouraged to contact the office of
Academic Affairs at Longwood College at (804) 395-2010.
Finally, I acknowledge that I have read and fully
understand this consent form. I sign it freely and
voluntarily. A copy has been given to me.
Date:

Signed:

Date:

Signed:

Date:

Signed:

Date:

Signed:

(Participant)
(Witness)
(Parent)
(Legal Representative)
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Dear
I am currently working on a master's degree in
Curriculum and Instruction Specialist in Mild Disabilities
at Longwood College. I am in my final semester and working
on my Thesis paper. I have received permission from Dr.
and Dr. ____, to conduct my study here at
Middle School. I am conducting a study on the effects of
Logo programming and Computer Assisted Instruction on math
performance of seventh and eighth grade students with
learning disabilities. The students listed below will be
participating in my study.
In order to provide computer-assisted instruction which
parallels the work you are doing in your class and to
monitor each student's performance, I will need a little bit
of information from you. I will be sending out an
additional monitor sheet during the weeks of the study. The
study will only last for four weeks, (February 24-March 21).
It would be greatly appreciated if you could return this
monitor sheet on Friday of each week. This information is
vital to my study. In addition, I need to ensure that the
differences I see (if any) in these students' performance
are due to the exercises I am providing during my math and
resource classes. In order to control for this, please do
not allow these students to use the computer for any math
related games or exercises during the period of the study.
Please find enclosed a very small token of my
appreciation for your help and cooperation in this project.
Your assistance is greatly appreciated! If you have any
questions or concerns, please feel free to stop by and see
me or drop a note in my box. Thanks again for all your
help.
Sincerely,
Katherine R. Sweeny
Graduate Student/LD Teacher
Students participating:
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Teacher:
Subject:
Please list any grades you have for this week in number
form:
Name

Daily Grades

Homework Grades

Quizzes

Tests

Next Week's Assignments will be:
(I will provide computer exercises which will reinforce
these concepts)

Please return this form to my box ON Friday
THANK YOU, VERY MUCH!
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Table 1
Comparison of Method and Grade on the Difference between
Pre- and Post-Test Scores by Two-Way Analysis of Variance
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Table 1
Comparison of Method and Grade on the Difference
between Pre and Post Test Scores by
Two-way Analysis of Variance

S ource

ss

df

Rows (Method)
Columns (Grade)
Interaction
Within Cell

1104.009
5.950
22.738
846.200

2
1
2

Total

n

1989.448

28

*Q < .05

MS
552.005
5.950
11.369
36.791

E
15.004
.162
.309

F.f'._'l

*

3.42
4.28
3.42

Effects of CAI

Table 2
Comparison of Method on the Difference between
Pre and Post Test Scores by Scheffe
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Table 2
Comparison of Method on the Difference between Pre
and Post Test Scores by Scheffe

Source

df

E

Fc v

Trad. &
Logo

2,26 11.36*

3.37

Trad. &
CAI

2,26

16.07*

3.37

CAI & Logo

2,26 3.42*

*2 < .05.

3.37
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